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INTRODUCTION 


It is difficult to overemphasize the importance of good solder connec¬ 
tions. Whether you are assembling a new piece of electronic equipment, 
repairing an existing piece of equipment, or just troubleshooting; solder¬ 
ing plays an important part. A sloppy solder connection can have drastic 
results on the operation of your equipment. Complete failure or improper 
operation can result it only one connection is defective. 

Just consider some of the serious problems that an improper solder 
connection can create. The quality color TV kit that you have paid 
hundreds of dollars for can be completely inoperative with just a single 
bad solder joint. A major space shot can be a complete failure because of a 
single poorly made solder connection. It might cost human lives, or the 
loss of a fantastic amount of time, money, and effort. Neither you nor 
anyone can afford such losses. 

If you have never soldered before, take the time now to learn this skill 
well. If you have soldered before, review the process anyway just to make 
sure you know the fundamentals. It is wasteful to make poor solder 
connections when you can make good ones in the same amount of time 
with no more effort. By perfecting your soldering skill, you can be sure of 
success in assembling electronic equipment that works. Good soldering 
will eliminate most of your assembly problems, and also the need for 
troubleshooting and repair. The lost time, expense, and frustration that 
you avoid will make it all worthwhile. 



sill 


HOW TO USE THIS MANUAL 


Manual is presented in a self-instructional format. Unlike most 
rals, it requires you to actively take part in the learning process. You 
be asked to reason out and recall key points as well as write down 
observations and answers to review questions. By interacting with 
the material, you will learn it faster, retain it longer, and understand it 
better. The practice experiments will further reinforce your practical 
knowledge of soldering. 

Here are the specific steps to take. Check off each one as you complete it. 

I I 1. Read the “Objectives.” They give you a quick overview ot this 
course, and tell you exactly what you will know and be able to do 
when you complete it. 

I I 2. Read the lesson material. 

This Manual is written in a programmed instruction format. The 
material you will learn is presented in brief discussions, called 
Frames, that are numbered and given in numerical sequence. The 
program starts at Frame 1. 

Read the material in each Frame and answer the accompanying 
question. This will test your knowledge of the facts given in that 
Frame. You may be asked to fill in a blank, to complete a sentence, 
or simply to supply missing words. In some Frames, you will be 
given a question with several answer choices. Simply choose the 


The correct answer for each blank will always be given at the 
beginning of the next Frame. Cover this answer until after you 
answer the question. Be sure to write in all the answers and 
information requested. This may seem unnecessary, but the phys¬ 
ical process of writing is actually an important part of the learning 

In most of the multiple-choice questions, the answer you select 
will also direct you to some other Frame. Here, you will be told if 

your answer was right or wrong. You will also be given some 
additional information about the answer you choose. 







OBJECTIVES 


The primary purpose of this Self-Instruction Manual is to teach you how 
to make good solder connections. But it will also tell you how to select the 
proper tools and materials, how to care for them, and how to use them to 
solder and unsolder. All of the objectives you should achieve as a result of 
completing this Manual are listed below. 

The number in parentheses after each ohjective shows the numbered 
“Frame” where that particular information is presented in the Manual. 
These numbers are listed here for your future convenience, in case you 
want to locate that specific information at some future date. 

When you complete the training presented here, you will he able to: 


1. State the basic purpose of soldering in electronic 

equipment. (5) 

2. Give the name for the process in which the solder 
molecules mix in with the molecules of the metal 

being soldered (6) 

3. Tell why the alloy called “solder” is used to join 

electrical parts. (8) 

4. Tell what determines the melting temperature of 

solder. (15, 16) 

5. state the type of solder most commonly used for 

electronic work. (24, 29, 18) 

6. Tell why “flux” is necessary. (2G) 

7. State why only rosin-core solder is used for elec¬ 
tronic work. (28, 29) 





















SOLDERING THEORY 
AND TECHNIQUES 


What is Soldering? 


Electronic equipment is made of many individual electronic compo¬ 
nents, such as resistors, capacitors, transistors, diodes, integrated cir¬ 
cuits. and others. These components are interconnected in various ways 
to form complete circuits. The circuits are then combined to form a 
complete functional instrument or system. 


Most of these components have wire leads that attach them to other parts. 
Wire is also used to extend the component leads and make necessary 
interconnections. The components themselves are mounted on printed 
circuit boards or terminal strips as shown in Figures lA and IB. In both 
cases, the process of soldering is used to secure the wires because it is the 
simplest, fastest, least expensive and most reliable method of intercon¬ 
necting electronic components. 



Soldering is the process of bonding together two or more metals 
by applying a tin-lead alloy to them. This tin-lead alloy is called 
solder. When the solder is heated to a high enough temperature, it 
becomes a liquid which flows readily onto the component leads or 
wires to be joined. When the solder cools, it forms an excellent, 
low-resistance, electrical connection and a very strong physical 
bond. But unless you use the proper type of solder and apply it 
correctly, a physically weak and electrically poor connection can 

Which of the following definitions best describes soldering? 

I I Soldering is the process of bonding to¬ 
gether two or more metals by heating 
them until they become molten and flow 
into one another . Go to Frame 2. 

I I Soldering is the process of bonding to¬ 
gether two or more metal parts with a 
tin-lead alloy. Goto Frame 3. 

n Soldering is the process of bonding to¬ 
gether two or more metal parts with a 
glue-like substance called solder that is 
applied under high heat. Go to Frame 4. 


This answer is incorrect. The process of heating and melting 
metallic parts until they are molten and flow into one another is 
known as welding. While some electronic parts and circuits are 
welded, it is usually a special case. Rarely, if ever, is this process 
used in assembling most common types of electronic equipment. 
Go back to Frame 1 and select the correct answer. 
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7. (wetting) It is the wetting process that actually provides the phj 
leal strength and makes the good electrical connection. T1 
makes soldering the best way there is to join electronic parts. It 
the fastest, easiest, least expensive, most commonly used, me 
reliable, and most generally satisfactory method for interconnei 
ing electronic parts. 

We hope that we have not insulted you by seeming to belabor t 
obvious. However, just knowing the importance of something 
simple as a solder connection can give you the right attitude abo 
making good ones. Now let’s get to the real nitty gritty of soldi 
ing. First, the solder. Go to Frame 8. 


Solder 
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(pencil iron) Always use a small iron to solder small components | 
to circuit boards. With a larger iron, if you are not careful, you ce 
permanently damage some semiconductors (diodes, transistor 
integrated circuits). Most components can withstand high temp¬ 
eratures for no more than about 10 seconds, A good solder connec¬ 
tion can be made in only a fraction of this time, but if the heat i 
greater than needed, the chance for damage is also greater. Stickto | 
a pencil-type iron for small electronics work. 


Printed circuit boards don’t take kindly to high temperatures | 
either. They can withstand soldering level temperatures I 
short time, but excessive heat can damage them too. Too much I 
heat will cause the copper conductors to literally peel away from | 
the board to which they were bonded. So go easy; use a small ir 


Soldering irons are rated in terms of wattage, an electrical charac¬ 
teristic that tells how much power they will consume. And the 
amount of heat that a soldering iron will produce is directlj 
proportional to its wattage rating. Soldering irons for electronic 
and general work have ratings from about 10 watts to 250 watts 
The pencil irons for small work fall in the 10 to 50 watt range anc 
are more than adequate for 95% of all electronic jobs. Irons in the 
50 to 150 watt range are available for bigger electronic snlderinc 







The heating element is mounted to the handle, an insulated body 
that holds the whole works together. This is the handle you hold 
to use the iron. The cord connects the heating element to the AC 
wall outlet. 


What part of the soldering iron is the most important in transfer- 
































46 . (solder, oxide) Most tips are made of copper or an alloy of copper. 
Such tips are good conductors of heat; but when they are heated, a 
heavy oxide coating forms on them. Tinning an iron means coat¬ 
ing the previously cleaned tip with a layer of fresh solder. This 
protects the tip, minimizes oxidation, and provides an excellent 
buffer between the iron and the work. 

Try to get the solder melted on the tip as soon as possible because 
oxidation takes place fast. When you turn the iron on, get the tip 
coated with solder the second it’s hot enough. This goes tor 
tinning either a brand new tip or an old one that’s just been 
cleaned. As you tin the tip, wipe the excess solder off periodically 
with a clean rag; then apply fresh solder. This wiping and coating 
process gives a good tinning. Just be careful not to burn yourself or 

the rag as you do this. 

If you have a plated tip, new or old, tin it too. A plated tip will stay 
nicer longer with tinning. Also, it’s not good to file a plated tip 
unless it is unusually bad. Otherwise, you will permanently re¬ 
move the plating and its benefits. A badly worn and pitted plated 
tip should just be replaced. 

Once the tinning is complete, you are ready to solder. 

Always,-- the tip of your soldering iron at regular intervals. 








REVIEW QUESTIONS 


Fill in the blanks below. If you are not sure of the answer to a question, refer 
back to the correct Frame (see “Objectives,” Page 6) and reread it. After you 
have filled in all the blanks, check your answers against the “Review 
Answers,” which follow, 

A. To solder a large wire to a large metal terminal, you would 

B. To solder small electronic components to a printed circuit, you 

should use a_ 

C. The-rating is an electrical characteristic that tells 

you how much heat a soldering iron will produce. 

D. To solder transistors onto a circuit board, you should use 

a- 1. 200-watt iron. 

2. 75-watt iron. 


E. The principal advantage that a soldering gun has to offer is its 

-----feature. 

F. State the most serious limitation of a soldering gun. 


G. The best soldering iron for general electronic work is a 
-type. 

H. To make consistently good connections, you should 
-your soldering iron each time you pick it up to 


I. Always-the tip of your soldering iron at regular intervals 
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How to Solder 


48. Soldering is really a very simple process — once you get the hang 
of it. It looks simple and basically it is, but don’t be misled. Like 
many other manual skills, it requires practice before you can 
really be good at it. The experiments presented later in this Man¬ 
ual will give you some practice. But it will be up to you to obtain 
additional practice to perfect your work. 

As you’ve already learned, having the proper equipment is the 
first step. Once you have the correct soldering iron and the proper 
type of solder, you are ready to go. It is also a good idea to have a 
wet sponge or clean rag to keep your iron clean. In addition, be 
sure you have all the other tools you need, such as side cutters, 
wire strippers, screwdriver and needle-nose pliers. 

Before you start soldering, you should remember the basic pur¬ 
pose of soldering in electronics. Which answer below is correct? 

Check one, 

A. -To provide a good electrical connection. 

B. -To provide a connection that is strong physically. 

C. -Both of the above. 















(C, D, A, B) Have a clean tip. And be sure to heat and apply solder 
to the junction point of the lead and the terminal. Heat this point 
for two or three seconds first, and then apply the solder. See 
Figure 16. 

It is also very important, after you remove the iron, that you let the 
solder connection cool properly for several seconds. Even the 
slightest movement of a lead at this time can cause a “cold solder 
joint. ■ ’ And don’t bio w on the connection or touch a wet finger to it 
to speed up the cooling. Let the solder harden naturally. 


GOOD SOLDER CONNECTIONS 


When the connection hardens, take a do 
look smooth and shiny. If it looks dull, gr 
it’s probably a cold solder joint. In this c: 
tion, apply a little more solder if necessar 


large. In either case, the iron does not supply enough heat to 
thoroughly melt the solder. It may partially melt, but the lack of 
heat will prevent the solder from flowing and bonding properly. 
The solution of course is to use more heat. Either leave the iron on 
the connection longer or use a larger iron. This will ensure the 
thorough melting and wetting of the solder. Whatever your solu¬ 
tion, just use care to avoid damage to the printed circuit board, 
terminal or components. Cold solder joints are caused by: I 















iductors, insulation on wires, printed circuit board foils,) 
The semiconductors are really easy to destroy with even 
lest of soldering irons. Just by leaving the iron on the 
on too long you can ruin these expensive parts. Be care- 
le other hand you don’t want to use too little heat and end 
a cold solder joint, 

problem that can occur if you use too much solder or too 
it is a “rosin joint.” As you recall, the rosin helps clean the 
ion by removing oxidation as it is heated. With a properly 
I connection, the rosin will do its job and most of it will be 
way. However, if you use too much solder or apply too 
it, a lot of the rosin will remain in the connection. Since 
an excellent insulator, it can form a high resistance be¬ 
ams that should be electrically connected. Such connec- 
ly appear soldered, but could be an open circuit due to the 















(too much solder, too little heat) Either of these conditi 
produce a rosin solder joint. To avoid them, use the least 
of solder necessary to cover the connection and use enoug 
burn away the rosin. The small wisp of smoke you see risi 
a soldered connection is usually caused by the rosin. V\ 
smoke stops, you can be sure the rosin is mostly boiled 


Place the tip against both the lead and the 


Apply the solder, at the other side of the 
tion, to the junction point of the lead and 
(or foil). 


(D, A, C, B,) Another problem that frequently occurs du 
dering are “solder bridges. ” These occur when two or moi 
board foils, or adjacent terminals, are accidentally 
(shorted) together. This is a particularly troublesome prc 
printed circuit boards when the foils are small and close i 
See Figure 19, 


another, especially on the close-together pins of an ir 
circuit, for example (see Figure 20). A solder bridge maj 
you accidentally touch an adjacent previously-soldered 
tion, if you use too much solder, or if you “drag” the t: 
other foils or pins as you remove it from a connection, 
bridge is sure to cause a malfunction and possible dama 
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REVIEW QUESTIONS 

Fill in the blanks below. If you are not sure of the answer to a question, 
refer back to the correct Frame (see “Objectives,” Page 6) and reread it. 
After you have filled in all the blanks, check your answers against the 
“Review Answers,” which follow. 

A. During the time that a solder connection is cooling, the leads 

connected to it must remain_ 

B. Cold solder joints are caused by: 


C, List the following solder steps in their proper order. 


- Leave the tip on the connection only long enough to 

thoroughly melt the solder. 

_ Apply the solder, at the other side of the connection, to 

the junction point of the lead and terminal (or foil). 

_ Place the tip against both the lead and the terminal (or 

foil). 


_ Wipe the tip of the iron clean. 


D. Name three items that are susceptible to heat damage 




Good solder joints should look 
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F. Most rosin solder joints are caused by_ 

G. An accidental connection between two adjacent foils on a circuit 

board is called a_ 

H. List two ways to avoid solder bridges. 


REVIEW ANSWERS 

A. Still. 


B. Movement of a lead. 

Insufficient heat. 

C. (1) Wipe the tip . . . 

(2) Place the tip against . . . 

(3) Apply the solder . . . 

(4) Leave the tip on . . . 

D. Semiconductors, insulation on wires, circuit board foils. 

E. Smooth and shiny. 

F. Too much solder, or too little heat. 

G. Solder bridge. 


Use a small tip. 
Use thin solder. 
















REVIEW QUESTIONS 
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A. One of the most common ways to unsolder a connection is to use a 


If you have a lot of unsoldering to do, a special soldering iron is 
available that has a-attached to it. 


■-———----is the cleanest and 

most effective way to remove solder from a circuit board. 

D. After the solder is removed from a connection, be sure to pry the 

E. The two desoldering methods most often used on the average 
workbench are: 


REVIEW ANSWERS 

A. Vacuum bulb. 

B. Vacuum bulb. 

C. Flux-coated braid. 


Gently. 

A simple vacuum bulb; 



EXPERIMENTS 


These experiments will give you some practical experience in soldering. 
Not only will they show you how to solder to terminal strips and circuit 
boards, but they will also show you how bad solder connections are made 

and how to unsolder connections. After you complete this course, be sure 

to put this new skill to work as soon as you can. Any skill, to be learned 
well, can only be perfected by a great deal of practice. 

Before you proceed to Experiment 1, locate the parts that came with this 
kit and check them against the following Parts List. Also get your tools 
together. Be sure that you have: 




Figure 26 




Parts List 


NOTE: The “Key” Numbers correspond to the numbers on the Parts 
Pictorial. 



To order a replacement part, always include the PART NUMBER. Use the 
Parts Order Form furnished with the kit. If one is not available, see 
“Replacement Parts” inside the rear cover of the Manual. Your Warranty 
is located inside the front cover. For price information, refer to the 
separate “Heath Parts Price List.” 


•Registered Trademark, Solder Re 


?al Co. 
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Experiment 2 

OBJECTTVE: Learning how to mount compc 
circuit board. 
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Experiment 3 

OBJECTIVE: Learning to “tack soJder.” 

A “tack soldered” connection is one where a wire or lead does not have 
any mechanical support. The mechanical strength for the connection is 
supplied completely by the solder itself. These can be perfectly good 
solder connections, but it is absolutely essential that yon hold the wire 



This completes Experiment 3. 









Experiment 4 

OBJECTIVE: Demonstrating how you should NOT 
solder to a circuit board. 





By overheating a circuit board foil, you can make it lift off of the circuit 
board. How quickly this will occur depends on three things: the tempera¬ 
ture at the tip of the iron, how long you hold the tip on the foil, and the 
quality of the adhesive that holds the foil to the circuit board. 

The following steps will give you a practical demonstration for how 
easily this can occur if you are not careful. Actually, you have plenty of 
time to make good solder connections on a circuit board, but never hold 
the tip against the foil for more than just a few seconds. 

1. Place the circuit board as it is shown in Figure 33. 

2. Firmly plate the tip of your iron near one end of foil R. After 10 or 
15 seconds, if you move the tip, the foil will begin to lift off of the 
board. In only a few more seconds, and depending on how hot your 
iron is, the foil will come completely off the circuit board. 


3. Repeat this process again for small foils S, W, and X. Use thi 

hand of a clock to see approximately how long it takes to 
foil. 


e second 
lift each 


4. Repeat this process again with the two larger foils, Y and Z. 


NEVER OVERHEAT THE FOILS ON A CIRCUIT BOARD. 


This completes Experiment 4. 





1. Cut two 3" wires and remove 1/4" of ini 

2. Connect one wire to the circuit board i 
both wires to the foils. 

3. Now use the Soder Wick braid as folio 
the connection at C. 

A. Place the end of the braid over thi 

B. Place the tip very briefly on top o 
solder. The solder will be drawn 

C. Remove the iron and the braid fi 

D. Repeat this process with an unso! 
all of the solder has been removi 

E. Cut off the solder-filled part of tl 

1. Remove the wire at C from the circui 

5. Similarly remove the solder and ther 

3. Use the braid to remove the two lOOC 
board. 


Phis completes Experiment 



Experiment 6 

OBJECTIVE: Assembling the test multivibrator cir¬ 
cuit. 


1 as it is shown in Figure 35. Then complete the 
6. Resistors will be described by their resistance 


ASSEMBLY STEPS 
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Now check the circuit board carefully. Be sure each connection is smooth 
and shiny. Be sure there are no solder bridges, especially in those areas 
where separate foils come to each other. Compare the foils against Detail 
36A, below. Also refer, if necessary, to the illustration of a solder bridge 
on Page 52. 



Detail 36A 


OPERATION 

To make sure you have assembled your circuit board properly, you can 

check it either of the following ways: 

1. If you are not near a Heathkit Electronic Center, connect a 9-volt 
battery to the battery connector. The red LED should blink at a rate 
of about 1 or 2 times a second. (The two 10 /xF electrolytics should 
be installed.) 

2. If you are near a Heathkit Electronic Center, take the completed 
circuit board there and plug it into their SK-1 test fixture. (The 
circuit will not operate properly if you installed the two 10 juF 
capacitors.) If you assembled it properly, the test fixture will light 
up and produce a buzzing sound. The red LED should be lit con¬ 
tinuously. 

If the circuit board does not operate properly, check to be sure each 
component is installed in the right place, and also be sure each of 
your solder connections is good. 
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SUMMARY 


NOTE: The small numbers that appear after 
some of the sentences below refer to the Frame 

Refer back to that Frame if you want to review 


Soldering is the process of bonding together two or more metals by 
heating them, melting a tin-lead alloy called solder onto them, and letting 
it harden,' The basic purpose of soldering, in electronics, is to provide a 
good electrical connection that is strong physically,® The solder 
molecules actually mix with the molecules of the metals being joined, at 
their surfaces. This surface-area mixing of the two metals is called “wet¬ 
ting,”'’ 

A solder alloy with a 60-40 tin-lead mixture is used most commonly for 
electronic work because it has a very low melting point and it solidifies 
quicklyBut before solder will adhere to a metal, the oxide layer must be 
removed from the metal’s surface by a chemical called “flux”,^® For 
electronic and electrical work, most of the solder has this flux built right 
into it.®' And of the several types available, only rosin-core solder can be 
used.®” Use 60-40, rosin-core solder for all your electronic and electrical 
soldering. 

The type of soldering iron you use depends on your application. To 
solder a large wire to a large metal terminal, for example, you would need 
a large soldering iron.®® To solder small electronic components to a 
circuit board, you should use a pencil iron.®® Soldering irons are rated in 

terms of “wattage,” an electrical characteristic that tells how much power 
they will consume. Usually, a 25-35 watt pencil iron is a perfect size for 
circuit boards, and it will handle most other jobs very well too.®'*’ ®' 
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A soldering gun can be another useful soldering tool, but you have to 
know its advantages and its limitations. Its principal advantage is its 
off-on, instant-heat feature.” Its biggest limitation is that its high heat 
could detroy small components.” 

To transfer heat effectively from the soldering iron to a wire or connec¬ 
tion, always keep the tip clean and “tin” it at regular intervals. If you let 
any dirt or burned flux collect on it, this will greatly reduce the amount of 
heat that it can transfer to the connection. To make consistently good 
connections, you should clean the tip each time you pick up the iron to 
use it.“ Tin the tip regularly by thoroughly cleaning it and then coating it 
with a layer of solder. This will minimize the formation of oxide on the 
tip.« 

Actually, soldering is a fairly simple process. With a little bit of practice, 
you should be able to make consistently good solder connections and 
complete each one in only 3 or 4 seconds. The soldering process is 
described here in the following four steps:” 

1. Wipe the tip of the iron clean. 

2. Place the tip against both the lead and the terminal (or foil). 

3. Apply the solder, at the other side of the connection, to the 
junction point of the lead and the terminal (or foil). 

4. Leave the tip on the connection only long enough to 
thoroughly melt the solder. 




\ good solder joint always looks smooth and shiny.® A “cold” (bad) 
solder joint will look dull, grainy, or crumbly. The principal causes of 
:;old solder joints are insufficient heat and the movement of a lead during 
pooling.® Insufficient heat, or too much solder, can also cause a rosin 
solder joint; one where the rosin remains in a connection and acts as an 
insulator. 

Solder bridges are another common soldering problem.®' These bridges 
are especially easy to create between close-together foils on a circuit 
board or between close-together pins on a socket. To avoid solder bridges, 
use a small tip and thin solder.®- " 


From time to time in electronics it is also necessary to remove the solder 
from a connection and to disconnect the wires - to “unsolder” it. The 
unsoldering (or “desoldering”) methods that are most often used on the 
average workbench use either a simple vacuum bulb or flux-coated 


” Cnmnlete this Examination 
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FINAL EXAMINATION 


Answer each of the following questions to see if you have learned all of 
the information about soldering this book set out to teach you (see 
“Objectives,” Page 6). This examination will give you a complete review 
of the entire course and is another learning activity designed to help you. 
After you complete the questions, check your answers against those 
given in the “Examination Answers.” Reread the information in the 
correct Frames for any question you may happen to get incorrect. 

1. The basic purpose of soldering, in electronic equipment, is to 
provide a good - - that is also 


2. The process in which solder molecules mix in with the molecules 

of the metal being soldered is called- 

3. Solder is used to join electronic parts because it: 

B. Is not too expensive to produce. 

C. Melts at a lower temperature than other metals. 

D. Is an excellent bonding agent. 

4. The melting temperature of solder is determined by its 


5. _/_solder is the most commonly used grade of 

solder for electronic work. 

6. Flux is used to remove surface-from a metal piece 

before it is soldered. 
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1. Electrical connection, strong physically. 

2. Wetting. 

3. (C) Melts at a lower temperature than other metals. 

4. Tin/lead ratio. 

5. 60/40. 

6. Oxide. 

8. Large, pencil iron. 

9. Wattage. 

10. (B) 25-35 watt iron. 


12. Its high heat could destroy a small component. 

13. (D) Each time you pick it up to use it. 

14. Tin, oxidation, 

15. (1) Wipe the tip . . . 

(2) Place the tip against. . 

(3) Apply the solder . . . 

(4) Leave the tip on . . . 
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This section of your Soldering Instruction Manual gives a definition of 
each listed item (Glossary) and it tells where there is more information 
(Index) on that subject. The numbers in parentheses tell you where to 
look for additional information. (FIO, Fll), for example, would tell you to 
look at Frame 10 and 11. (P14) would tell you to look at Page 14. 

Acid flux (F28, F29): Does an excellent job of cleaning metals to remove 
surface oxidation; but it is highly corrosive. Never use it for electrical or 
or electronic soldering. 

Alloy (F8, F9); A mixture of two or more different elements, where at least 
one is a metal. Solder is an alloy of tin and lead. 

Applying solder (F51): Always apply the solder at the other side of the 
connection from where you have placed the tip, at the junction point of 
the lead and terminal (or foil). This ensures that you heat the connection 
properly, and not just the solder alone. 

Battery-powered irons (F43); These small, portable irons are handy for 
emergency repairs where line voltage is not available, but they are not 
recommended for other types of soldering because their batteries run 
down rapidly and need recharging. 

Circuit boards, damage to (F34, P28): Circuit boards can stand soldering 
level temperatures for a short while, but excessive heat will cause the 
copper foils to peel off the board 

Cleaning the tip (F44): To make consistently good solder connections, 
you should clean the tip of your soldering iron each time you pick it up to 
use it. This will keep burnt rosin and other kinds of dirt from building up 
on it and keeping the heat from getting to the connection. 






Cold solder joint (F49, F50, F52): A cold solder joint is a solder connec- 

because not enough heat was applied to the connection. This kind of a 
connection usually looks dull, crumbly, and crystalline. 

Components (P9): This is the general term given to (usually small) elec¬ 
tronic parts like transistors, resistors, capacitors, diodes, integrated cir¬ 
cuits (etc.). 

Diodes, damage to {F34): Too much heat can destroy a diode. Always use 
a small iron for small components. A 2 5 to 3 5-watt iron is usually ideal for 
most purposes. 

Eutectic composition (F24): This is the tin-lead alloy that has the lowest 
possible melting temperature (361°F.), also called “eutectic solder.” It 
also has no plastic state and, therefore, goes directly from the liquid state 
to the solid state. This means that it cools and hardens very rapidly. 
Eutectic solder has a 63-37 tin-lead ratio. 60/40 solder is used in elec¬ 
tronics most commonly because it comes very close to this eutectic state. 

Eutectic solder (F24): See “Eutectic composition.” 

Excessive heat (F54): Too much heat can ruin a circuit board foil, burn the 
insulation on a wire, or destroy a semiconductor such as a transistor, 
diode, or integrated circuit. Always use a small (2 5-35 watts) iron to be on 
the safe side, except for large lugs and wires, and try never to heat any 
connection for more than 10 seconds. 

Flux {F26, F27, F28): A substance that is used to remove the surface oxide 
from a metal piece before it is soldered. Most of the solder used in 
electronics has flux built right into it. Always use rosin-core solder for 
any kind of electronic or electrical work. 

Flux-coated braid {F62, F63): Avery effective means of removing solder 
from a connection. Place the braid over the connection, heat it with the 
iron, and the solder will be drawn up into it as water is drawn into a 
sponge. 

Frames (P6); The instructional material on soldering in this Manual is 
presented in brief discussions called “Frames,” that are numbered and 
given in numerical sequence. 

Heating element (F37): The part of a soldering iron that supplies the heat. 
Normally, this is a coil mounted in the handle. 

Holders (F47): Metal trays used to hold the hot soldering iron while you 
are not using it. 






:old solder joints. The iron does not completely melt the solder, so th( 
solder does not bond properly to the wires and terminal (or foil). Insuffi 
sient heat can also cause a rosin solder joint, where the rosin does not ge 
completely boiled away and remains in the connection as an insulatior 
between the parts. 

Interface (F6): The area where solder meets the surface of the metal beinf 
soldered. This is where “wetting” occurs, where the molecules of solde: 

combine with those of the other metal to form a good mechanical anc 

electrical bond. 

[ron-clad tips (F37, F45): Soldering iron tips are made out of copper, bu 
they are often plated with a coating of iron to reduce the effects o 
oxidation and to help keep it clean. Many of these tips also have a gold o: 
silver plating. These are also called “plated tips.” 


g point (F15, F16, F31): The particular temperature at which 
tin-lead alloy (solder) melts. The 60/40 solder that is used mo 
only in electronic and electrical work has amelting point of 370°F 


Movement of leads (F52): Always be sure that the leads do not movi 
while a solder connection is cooling. Even the slightest movement at thii 
time can cause a cold solder joint. Let the solder harden naturally fo: 
several seconds. 

Oxidation, oxide (F25, F45): Most metals, when exposed to the air, havi 
an insulating layer of oxide form on their surface. This oxide preventi 
solder from adhering to the metal. It is removed from the metal surface: 
by the flux. You should also minimize oxidation on soldering tips bi 
covering them at regular intervals with a coating of solder. 

Pencil irons (F32, F33, F34, F39, F43): A 25 to 35-watt pencil iron wil 
work very well for almost all electronic soldering jobs. Some of thes( 
pencil irons are available with removeable heating elements and witl 




Plated tip (F37, F45); See “Iron-clad tip.” 

Portable soldering irons (F43): See "Battery-powered irons.” 

Rosin core solder (Fl8, F28): The most common type of solder used in 
electronics, usually described as “60/40 rosin core solder.” The rosin flux 
is noncorrosive. Therefore, if any should remain on the outside of the 
connection after the solder has hardened, it will not do any harm. 

Rosin flux (F28): See “Rosin core solder,” above. 

Rosin solder joint (F55, F56): A solder joint where the rosin flux was not 
all boiled away during the soldering process. The remaining rosin, in 
these cases, acts as an insulator between the conductors. Rosin solder 
joints are caused by insufficient heat and by too much solder. 

Semiconductors, damage to (F34, F54): Too much heat can destroy a 
semiconductor (diode, transistor, integrated circuit). Always use a small 
soldering iron for small components, a 25 to 35-watt pencil iron is ideal 
for most purposes. Try not to heat any solder connection for more than 
about 10 seconds. 

Solder Wick (P64, P73): This is the trademark name for the flux-coated 
braid produced hy the Solder Removal Company. 

Solder (FI, F5, F8): A tin/lead alloy that melts at a very low temperature, 
making it ideal for the joining together of other metals. Melted solder is 
flowed over the other metals; and when it cools, it produces an excellent 
electrical connection that is also strong physically. 

Solder bridge (F57, F58): An accidental solder connection between two 
close-together lugs or pins, or between close-together foils on a circuit 
board. Avoid solder bridges around close-together work by using an iron 
with a small tip and thin solder. To eliminate a solder bridge, use any of 
the unsoldering methods; or hold the solder bridge above the iron so that, 
when it is heated, the solder will flow down onto the tip of the iron. 

Soldering (FI, F7): The process of bonding together two or more metals 
by applying a tin/lead alloy to them. This is the best way there is to join 
electrical and electronic parts. 

Soldering gun (F32, F39, F40, F41): A soldering iron in the shape of a 
gun. The principal advantage of a soldering gun is its on-off, instant 
heating capability. Its principal disadvantage is that its high heat level 
could destroy a small component. 









CUSTOMER SERVICE 


REPLACEMENT PARTS OBTAINING REPLACEMENTS FROM 

HEATH ELECTRONIC CENTERS 

placements from either the factory or Heath Electronic Cen- available from the Heath Electronic Centers listed in your 
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